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Abstract (Basic): "EP 631325 A 

The semiconductor device includes a non-single crystal silicone 
semiconductor film, contg. a catalytic metal, with crystallinity on a 



substrate. The crystal growth face is (111). The catalyst is pref. Nl, 
used in trace amounts, applied directly to the substrate or to the 
silicon film alter deposition. The amount of nickel added is in the 
range 10 power 15 to 10 power 19 atoms/cm3. The catalyst promotes 
crystallisation of the amorphous silicon film. 

The semiconductor film crystal growth may occur parallel to the 
substrate surface, approx. in the direction of carrier migration in the 
semiconductor device. The semiconductor device is pref. a transistor, 
with the crystal growth direction matching carrier flow direction in 
the transistor channel. 

USE/ADVANTAGE - E. g. active matrix LCD switching transistors and 
peripheral circuit drive transistors. Reduced temp, and shortened time 
for amorphous silicon recrystal 1 isat ion. 
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ABSTRACT 

PURPOSE: To obtain a crystalline silicon thin film with improved grain size 
and orientation controllability at relatively low temperature with high 
productibity, by forming the crystal growth surface of the 
non-single-crystal silicon semiconductor film having crystal 1 ini ty, to be 
formed on a substrate, almost into a (111) plane. 

CONSTITUTION: A silicon oxide film 21 to be a mask is formed on an 
amorphous silicon film 12 on a glass substrate 11. The silicon oxide film 
21 is patterned to obtain a required pattern, and a thin silicon oxide film 
20 is formed by ultraviolet irradiation in an oxygen atmosphere. Then the 
entire surface of the substrate is spin-coated with an acetate solution 
containing nickel to form a uniform liquid film 14. Heat treatment is 
performed to accelerate crystallization of the amorphous silicon film 12. 
During this process, a crystal horizontally grows from the region 22 with 
nickel implanted to the region with no nickel implanted as shown by the 
arrow 23. Thereafter, the cover silicon oxide is stripped using buffer 
hydrofluoric acid, and laser crystallization is performed. Thus a highly 



<1 1 1) -or iented film is iiined. 
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1.8 2 


3.0 6 


7 0% 


1. 81 


3. 2 1 


9 0 % 


I. 8 3 


3.3 4 




1. 87 


3.0 4 



[0031] ±m^5izts»^mmt^ji^-it, m 
ffl£B,mtuz< <. $.fz j t(Dm&'hz\,^i@ii,ittfL 

^ZLt&TnT. £5 x-y 'r)imi)U<Dmm 

it, t££k<tMts\z^>tixmmtx*)\<3r-&{&T-?Z> 

X y y WSJOlc J; T^{t^-&fc^^CDffl«X y y 

)i'te&)m<Dm§,i&£mm<z>tgi'£<z>m 6 2 0 . ceo 



[0 0 3 2] Jfcfc. ^lH]CD-.y^r;^4^pLfefc(390 
«fl*IBE:rH>T. 8 0 0 k<D&&&?m*\&fmtL L 
TfflV>fci6©TEM (SjgMM^IS^) TgtigLfc 

till, -.y^^^pLfc$I@ci. ^©ifi^CDgP^ 

Tisftj«fia«sja:*iv»5c:i*t*tf6*i*. in*,, x 

=£7 vhz> wwhfh* iz*- zti&mtmmzmimm \z 
mmzti. z\<Dz\£\tmsivrz—-y^-)v$ ) ^\t^^ 

[0 0 3 3] dti6©s**Mic»«K«wr-5±-eig 

-5 Chiefs. ST (h k 1 } itt, (hkl)ggK^ 

ic <h k 1 > ttt. ch k 1 ] m\zmmttmz±T<£/v 
fz%<D^-rm^fX'$>^o 

[0034] -y>r)v*mimLrzffi%L<nT5.m<Dm&Mm 

gkm&ft-bmz) k-^ht. x-yyjposss-s 1 ms 
( -A^*>mmftffim izjium^rzm. mmz^r 

2 tat. -r&t>s> x +rMZfrr£ *) iz&mzm.^ t& 

« LTi5 D . x-y tDl&mHQ LfzMt$.<D&m<D®MV>$g 

mth*tz-v^)immmim<»®^&%£^7i<in 

[0 0 3 53 -Sf, 8 0 0A©#SI9I5fflK - y 
T. S^OBJ^^J:^!^ <&Wimf3L % ^(DB-dTz^ 

5xh<Dm?£z>mtf&z>z£AmMzti, ^v&oi&k 

^IgTEMRCKTEM-EDX©,^^^. CWgP^ 
N i S i 2 -C&oT. ^OfigftyjlfiJlC^LTSiaiCN 
i S i 2 i^LTl^ (cnBiffCi-DtfbS 

aqwHLTv**. i©»«t:«WHpffja:«i«fttt, xy 



T. 5 SOt. 4mffi\Z&^X\ZM2 0 jimglC^S 

fc;Ra®<fc5&t>©75*jl.<=>ft3:ggT. iiga#&«:#S 
t}ioT^«.Ctdt^^-5. Z.(D/1f — >J;9±i2 8 0 

0 A©#aS?3iSIIBi£ffifgigt£LTffli^ ^s^-a-fc 
^«^<DfS^(6]*t <1 1 1> ^r|6jT^^^<h75^^ 

[0036] u.t<Dn%mn\z£^£, smm^mxr 
cDct o rmm \z j; o^aft^itff-r^. tm^s. 

[0 0 3 7] ^-fiaE^SJCO^T^^^c!:, ISafccOfl] 

^-^n y y;K^)«S»^p{cj;0<SM$tiS. -IOC 
<httx.y>-^^JPT^C<?:{C=tD. cfcO{£zS^£*§a 

ttz&mmit&WKDftn—D (n i s i 2 ) a*» ^a-> 

[0 0 3 8] L^Lftj&tS. *«»C7K¥#Gltt. SiS^ 
^©fSftSCD^laHi (111) £&D, 0)J;U£8OOA 

<o#asa3giS5rffl tc«Mafigfi^i6] hmmz 
{iiD ttzz>„ mm z\<nm& fci&mg.j*:te—A7c 

X^^^-«> mm<D&Q=-v*r)\'$:mu-rz>Z.£\ZJ: 
[0 0 3 9] ±ffin-yy;i/^ft^jpg|55i-i^oia 
•y^^^PLTV^^IK. EP*>6 0 O'CSST^i-BS 

nritt«<k*fr o w t. iPiggcDfBT** o . * fzmmm 

•yir;i/CO^J!)PM5:MaiCOl3IIC 10"atoms/cm3 
~10l8atoms/cm3 Lfctl^-tCti. Xy 



#§§¥07-32 1339 

«t f Tom&m&t LTmmrf-°Jtfex-$>2>z.iitfnm 
[0040] -entatu muL&toftit* mmmw-y 

fctztb. m®fflxm?fimfo?zffliz&tE?z>%i%-tf'j> 

it in * & n tt*& i' ft** o fc c £ K J; 3 t> w e> n. 
SiaS^«a^^K©^t?ii«<-i5:TS.- BP 

[0041] £fz. ±mmn\zxk-r&V(.&z>wt&mz 
)itim*mzw&LT&<o, ^(D'pmmmz^rit. 

[0 0 4 2] *Z\X\ *9Mffl«TH^T««9!©3**<B 
■tir-SCt^tfSns. *«<h¥fir^^l6ltcMa 

^(pjtc^a^sbfe,^att^*M<?3^sssa5ix 

0, *v'J.T«^i!iLB^^ailtft3gM*fi]ffl-r5<h|5l 
[0 0 4 3] ^©«ssennc»^&*i6ie, §f^c^fc« 

|6J«. 8 0 0 A<Dmm\Z&^T\Z OEmziZ. Z\tl&L± 

(in) ww^tfiiic^attSrwr^^iBjTSo. 
tc$fc^©*f6i«. mm<»£oizm.<Djjfa MA.\3tea 
f$.&\zmmttm) \zMLxmnmzm^mmm^-r 

CD^lP]i^-v U TW8Kn^^|P]<h«± 2 0 * 
T*tl«— SLTfr)«£&a:r;i££U 8 0 0Atf)# 
aK^M^ffl^fcJl^tcti^tc c ©IgBicAoTH 

[0 0 4 4] ^l-. S®S:^ffi(6]tt<?5$afflI^ffilCO^T 



(9) 



#rj¥07-32l339 



[oo 4 m • Mi&7tm*#g l 'm&mmm<Di%ffi\zmA 

[0 0 4 6] fit, ±IE©/15'/— i?Zg:ifZ-&fci2 
(111) Stt#&Jt= 1 <— Jg> 



»£tt£ffifa£^ftft£g?fl6T£;t&Tf5g:l{;: 
^■TJ;p»c (1 1 l) Efalt^SrJgfrrscittcU 

(Ill) E|SJl±j5<S5<^<!:^5B££_hfE (111) K 
ftit^WO. 6 7JW± (^{C^>yA^*(^*5^T 
«±fesmfcti£5<i: (111) E|6jJt4!*tO. 3 3£& 

o. ^<D\tm<Dfe&<±.(ni£m*3bn& <i i n era*: 

Ac. 
[0 0 4 7] 

[&1] 



(2 2 0) «4*&ft- *W 0 t22fl)0( lll) K W8« WK 

(220) cd (i id izm-znzt&g. 



(3 1 i) mmt- w*g><3i oo(i i i) KitraaaHME 

t9*® (31 1) <Z> ( 1 l l) 



(ill) BBfSrJt^5= 



(111) SEftS&tt 



(111) BBlS]*F&it+ (2 2 0) KfS]?F?Ett+ (311) 8EfS|#&ifc 



[0 0 4 8] ^-ITC© (111) Eftit^SKIfffi 
Lfc*g«. TE3E1, 3E2, *3. *4S011 

[0 0 4 9] 
[*1] 



I* 3 

















!£< (Ill) 





[0 0 5 0] 
[362] 





Bffltt 












S*< (til) 





*- (111) Bfttt -»/Jn 



[0 0 5 2] 
[«4] 









m ( 1 1 1 ) 







[0 0 5 1] 



[0 0 5 3] (Hi. ftMJjm\3.&*\Z7jk2tlfc/-<l7*-? 
ttHftj£ft:/Dlr;*«|g%?£&ti>t:OCD«0SOG 



(10) 



4#Bg¥07-32l339 



T5) £ 5 5 0 1: 8 R3F.S]. ^©t® U— !f-*SSMfc (M 

"JfgT&S) £3 0'bm J/cm2 tlfc. 
[0 0 5 4] Sltt. SftC^SnT^SffiO. B44gg* 
iO«ffi£^k£ttfcm£©iig*T& 0. SsflOiffifaWj: 
5 fc*ttTEGltta*£ < Jlft * t v» 5 &£B<]fc«l«ia<««l 

[0055] *2tt, m^&yjm^m^fcm^tDmm 

7W7 r X > U 3 ><7>±fcSHkS?Sf (*/t- 

Jt«T*S. ^©i^m> lfc/£fig|5#«Jti&lW7>^AT 

(■WflnMfcfc'PVvrttlBfc) (l l 

1) El6ltt&WLTV>fc. 

[0 0 5 6] 3i3»*K»ttSFttfc"O^TT***<. KJ? 
«3 0 0 A;fr>£>5 0 0 0 AiCOHTHS^fT ofctC 
^. «WEfi»»COt>TttiW3W»V>ta£ (1 1 1) BS 
Sltt««?il<T?S4:^5«lRl*«tto*0tl«BSn&. Z. 
C9F*3. 4 0 0 A/^6 8 0 0 AfC-pV^TliB 9 IC^SftS 

WlcJ:0-toE[Bltt*<S{kt"S*«M*i ! b (ill) Eft 

tt£W©E6i£aRT©fc**u ±®©g?{t&is§#w*« 
(i 1 1) Entt#ta<. «JcB9*»6 , b«i<3Si«sn 

££51::. 8 0 0AHTWa:Oil^ (111) GIrI 

tw*8 o oAetTfr-sntJcfc^T, (in) e 

[0 0 5 7] illt «/fcg£J8U. -y^r;KZ>aSj»* 

*§SxJjp£?Tofdig<?>F-%m£. (1 1 

1) EH&tt**. *fc:&«©*H#U-1f-*Sa{fctt<D 

Ott^Sr^LfefeWXS^. uOiiD, (lll)E 
Gilt**. tt«7C3d©S«t«toT7>^A36^.(l 1 
1) Effl1££TgacSfc^«;L£*t?ftgT$&;i£ 



wo. z. £itwtm&<te>Rt> o iz mmu&Rztmn* 

[0 0 5 8] ^IC. BlCttaclTVift^tf. tfcglCOH 

tstt, 3ie^Ha«iA»6«a8«nfctta can fee 

lr>. ) HK-XlSi1>ti:IftT. 3 3»m*62 0 

[0 0 5 9] Ttt. J:K<0SU*»*tt£©«&«l<lfcJ: 
Eftttt'^t/>Ttt->'J 3 ^-RfkSJKff- 

[0 0 6 0] * 1 ©J6*fct>V*Ttt. TUMbIcBMKtc 

»«S»tT*0. C©«fjST (111) El"Jttfc&*«I 
IBfeOTKfr*. -ttlKJtUT. 36iST4*fe*TS»&»Ctt 

[0 0 6 1] «2®^l:ov^TH «WEfi»»tt±i£ 

[0 0 6 2] aiaroBtffft^ttico^Tfi. 
i) fcEftstts^^s^&i^e.n-s. 

[0 0 6 3] ^4<7)2 0CDtttJ&g (JtiBK»{bi*iW* 

ntv^iiiaf), ; e-©^®£^5£{k£-tt-5'<< (i 

1 1) El*attta*fe<Z)i:#iL6ti*. -ttifcJtL. _k 

¥»Kttsfc«>-?-n«^3K*»^i*?) din 

©Efatt&*-rfc<0£#*.S*i*. tZ.?>T°mm<DM 
(c. ±®lc^ka^«M^«fiXfi-/a-bxtc*5UT«. 
«*tElfttt©IB»ciflflt&fflHI*t*-3*:. 0iJ*.«:5 0 0 
AO#M«tflt»tl^Ctt (2 0 0) fesix* 
(3 11) ©Efa1fei«ai<«*£ft>X:. cinno^T 

a. »a*w&#w, R^Hi8t;^-r«3i3f*«to. s 

EP%. ^S©BgS® 5 0 1 &Z>mtS 0 6« 
(111) ®T*0. itlttHPfc— uOffi 

*w*3&*«fl:-rn«, CfJA.«8 o o A<omm\z^x 
n. ^.#tt±©j^sfixs^iai 5 0 4 tMSfifes® 5 o i 



(i 1 1 \jtozmmtj.jjfattmmi5nz ztiztzz. l 

ri>LBIJ?5 0 0 AK*5^Tte, ISAJsKftS 5 0 6 
^±CD^^S^|fiil 5 0 5i«^il-C , {i^:<> ^-<7>&fiE 

a±x\zis^xit. JSP^ft^-fr^^tlCckOBE^tt 
$Wa<«Jflg-C<&£. Hi Ji^O*SE^fi;5^> 
yA&aiSKttflnLT. U—tf-tiBrftifi ( 1 1 1 ) BE 
5 d ii z mtt> Z> Z. £ \Z J; -o x&w, izmm 3 n s . 

Ofcl^—tf-Sg&fliL*: (111) Effltt©»2>##lr> 

— *f-*glMfcU£ (111) BBia©W#-#56£*fcV>M-C 
Cin$:*#lt^^iLT. U— »f— tsa^toiK 

S-l*-*fc»n. (Ill) BElSllt^Fli<^SC:t^*"J 
BjLfco dcoss^tt, *f-iz£.K>l&§kittZ>m&$: 
iS^-SCt^ (ill) ffiifi] It *^i«*^c:itciaSL 
T V > £ d <h £ ^ T <h ^ A S n -5 . 
[0 0 6 4] WztiLmzi^TiZ. flrj£«D«*£BHHT 

£ T L S -5 A -5 <hU£Bfl pflg-c '* -5 . 
[0 0 6 5] .fcoTCtl -Si. tt&ftgjiftK. 

[0 0 6 6] £Tffim£^T-v5-Mztt&tsn%M1& 

aMSii/- v-m^tzmm-rz>z.iz\z-?z>. z. 
(Dmzmi&Tim&Mizmto-fz z\ t \z& vm&itug. 

[0 0 6 7] • (i 1 1) sifamm^m&mfc^m'g; 

it*S-/h^<-r^. uCM^^SIiiai), (l 
l l) BEfttUP^o. 6 7~icor B lT«S(c*iJPT-5c: 

it. tet&7tMv> f J -Xi€'h^<T5> fc-S^teSfflfifc 

[0 0 6 8] • 7>yA&|g|£*#£;^i§£ 

m&±%<?Z>. Z\<Dmgk<tltm$:&>t>2>JimiiLT 
it. M!«7C*cDH-X»Sr^<T-&v $>Z>Wtmmtf<.& 

[0 0 6 9] • ±m<F>*m<Dffift®LZ^rz>m*m^ 

zmmizTZ. z.<D7n-t:7.&m^2>z.£\z£0. (l 



1 1 ) BE(B]Jt35£ 0 . 33-1 <Dm-V&m\ZfflW?Z Z 

twsjmx&z. z.<D^itvc^m^tm\zt^^ 

[0 0 7 0] • -5-©fi&<DBEffl , &0J&£#;fc^«£ 
MtLXit8 0 0A*6 3 0 0 Am.g.OfflT'mik.Z It 2> 

it. ■u*±0fctttte«<D«a«/.ixs<fcD. 7>^a& 

ffifpj JCj£ 0 < . 3 0 0 A£TFTtt8flj«fi#B 

[0071] ^tc. «saoaa*«A-5^stuTttju. 
w*. 

[0072] • feg$:/h$<-rs*-&, asapr*jtt«iE7c 

[0 0 7 3] fa. ±m<DM1&7Zm<D&tom$:MW-?Z><D 

tmmz. mmf^&^&Rzmm^um-t^ztit^ 
^gzMtmBe.Mt&7im<DW<tom\z£ x-mmzm^. 

[0 0 7 4] #RIBK:*^Ttt, MmTtmtLT-vtr 

frzm^fzm&izmb&mtzmm&mzz.ttfxzz 
m. t^mmx^^mmTtm^mmiz^xit. 

<t2Pt, Cu, Ag, Au, In. Sn, Pd. P. 
As. Sb*«fflt5i:t#-C*4. Z.ft'bVTtmtfk 

mizMLx»xm<^7zmx'ibo. ^mm^izmmLx^ 

[0 0 7 5] ftfe!«7t^co#A^ftti. 

[0076] -masHc. ±iBc7) ; g-a#tt^sg^Afc± 
ttizi&^u&xm&it&Bjmx&K). &iz&mx&z>. 

Xy^;i/^SS*^ipL. 50 0~5 5 0tSlT4 



(12) 
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xtt. *6%^-f bm^mr^mm.b^>^x^ <tf 
t) <Dm&£.\z7ji-?&, *wmw-cmxk-rz>¥twte. n 

[0 0 7 7] 
[USSfll] 

detew i ) .*nmm\z. 1200 A©sfrta^M^ji 

7^^fAL> ^Kfi^ff^-S, (111) SHfSlttco 

its v> -> u 3 >m^u-r z>mt'& % . 

[0 0 7 8] H3K3Wlifi«fc*m*ftUKie<0*W* 

ST. *7XIS1.1 (3-Z>l'.7 0 5 9. 1 
0 c m#) _h©#liHii3iSjK 1 2 (^X^CVDCS 

0 oacd^) ±\z-?x?£t£z>Mitmmm:2 1 c&n- 

gtffc&ift) SIOOO A&L±. CCTIJ1 2 0 0 A4>/P 
«W**©3U*fcJ:S£5 0 0 ATfcHH#fc^il£* 

[0 0 7 9] tLTM07th l JV/^-->yiI 
n>^T3. fit, »*»H5l+K:*sW**n«©JS 

ft«a^-fc»iiit5 1 wt»u $ns. z.v>mt& 

$12 0 BMeSHSWTU Vft£ 5 ftffflUt 

©S^tt2 0~5 0AgKi#A?.n5. (S3 
(A) ) 

[0 0 8 0] d©tftffitc45l>T. 100ppm©zyy 
^«fWLfcSWHS«*5m 1 SIT (10 c m#»£ 
00*^) -T*. £fcZCOm. XKt- 1 5T5 0 r pm 
Tl 0#OXtf>a-h^fTVV S4Ett9^flclC^— ft 

l/feiXt!t-5ffl^t20 00 rpm > 6 0#OXtT 

0~ 1 0 0 r pm^lHie^^-e-ftd^fTftoTfe.]:^. 
(03 (B) ) 

[0081] -eu5 5os . smrao 

sff3. c<d«. =^^«t«A£n&a(^2 2 din* 

S«filiLT3 0 /zmgg^enfc. flT-?-© 

L, 300mJ/cm 2 O/^-SgTKrFl^^ 
U— *f (2 4 8 nm) tC<t^ l^— tF-^Sft^fT^fc. 



[0 0 8 2] £©^lCl,Tf#bft£i'U:3>Jgt£Xl§Ue! 
tffSrfToT^feiZ15, (111) B5l"llfc^7ii 0 . 91 
7t. (Ill) EfiHfcJt#J|ffciSV>§l*«»5ttfc. ^ 

[0 0 8 3] ciygw 2 ) *mt&mi* mmm iti< 

0 At 8 0 0 A©2S*STiaU;t0'JT&-5„ 
[0 0 8 4] Mtl/Ttt. X«Hli>f3^63R»fc (1 1 
1 ) B5l6)lt^(:oViT«. 4 0 0 A©Si£B4ii$ l.Ot 
BK^il: (ill) K(pjcDfliiT& 0 . 8 0 OAcQfsOs] 
140. 7 2 0 t 5 0 0 ACttltclT^T ( 1 1 1) Eft 
< ft o T H £ d £ #»PJ W L fc. 
[0 0 8 5] CSWJ 3 ) #3ft&60iJT14. |*Afl:£%£ 

[0 0 8 6] 05£jBV>T. fm.7im (^^TUr-^ir 

Wc&t^Ttt, S«l liLTn— ->^7 0 59^7 
StfW^^ttlOOmmXlOOram 

[0 0 8 7] jt, itaisiins^xvcvD 

S^LPCVDftCioTl 0 0-1 5 0 0AM1" 

1 2^5 o o Aoimtuzf&mrz. ms (a)) 

[0 0 8 8] fit, ^n&tfg£*SHfcBI£B?9li£<*: 
*tC7-y^MaSrff lr», ^COftlHtM 1 3 £ 1 0 ~ 5 0 
AKdatT*. «n*«*!6ai?**«^Ktt, SHfcBIl 3 

[0 0 8 9] ft&, CO*fl:Bll 3 14S}$CD;t#IEi*ft 
BUPfcttFepn?****. 2 0 AHSre&££sf*.bn5. 

- i-cuiiniafTcou vytvmmzj: omtm 1 

£ 5 flfflflMtT * d £ iris o Tff ft o fc. d ©SHbigi l 

SfciMMfc** l£ «t 1C J; 3 t> <D T J: 
[0 0 9 0] ZWmtmi 314. ^O^^P^A,*: 

\zm&mmm*fT%m.c>-&z>tztt>. w*>mti&<o&im<» 
&o>b<DT'$,Zo ^jai4. &ikmmmm<Di&w\zm&m 

»A-rsi«t^T#ftu. api x i^-ft^s<tsrff 5d 

[0 0 9 1] O^l^ ^77-^OftKi*^^ff5. 
n-7yjK73iggt4 2 5 p pmttS. ^LTdCOBPSfifi 
^2r#aHa^lS 1 2 ±©^tM 1 3 IC 2 m 1 

SITU. *Rl4t»SRT*. SfcdO«Sg^5 7>^ffi 



(13) 
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«rr*. fLixift- ^ffl^T7;tr>K5-f (200 

0 r pm^ 08>) Zfto. (05(C). (D) ) 

[0092] mmm&wz&nz>--y5-)i>(Dmmz. 1 

X, 4-!h1«2 5 p piiittfc. MtLT2-I 

[0 0 9 3] COX-y^M^©^!^, 1 

1 2©«®tr^A~ScWA(0^<7)Mli^Wr^r:-y^r 

[0094] ±mmmv>miB(Dm. 1 ^m^^m^u. 
mm 1 2 * ntsn^r7 'Dvcoms.^wmt^ c £.& 

[0 0 9 5] LT. JOf&JPJC&l^T. ^^#fflm^iC 

*^T5 5os. smmoijammw&tfz). z.<D&m. 

>tf i-^5:ffl^^:S^#f^e,*J6fci:C:5, 9 8. 
8 4 %X&^>fz. 

[0 0 9 6] ±ffiC0j&n^«Q ! Stt4 5 0S«±roS^Tff 
bf£&bt\ ^S^M^eT^S. 5 5 0KH± 

[0 097] *mmmz&\,*Tte. #ssaii±i;tt 

«7t^£#AT£;Sffi€:*U£:7!>*. ^^KS^TtM 

gfFaiojio din gsrS]tt^#^{cii5 
[0098] mmt&w\z£o-$imM 1 &zmT%mmm 

12£?#fe<=>. KrFlty?^ (j$ft2 4 8 n 
m. /DPXtS 3 0 n s e c ) £§i?IJ?ffl$(4 , {;:43^T 2 

0 0~3 5 0m J/cm2 S5ST^->3 K * 

*l«TtJ3 0 Om J/cm^T 1 ->3 7 hiltL, H 
ill 2Sr^Jc,^{k-&LJe)-5). ftft-ft. 

[0099] zwmzLTmzftfzm&fezG? zttm 

S6tC^-r. (Ill) (2 2 0) (3 1 1) ODfcT— ^ 

^«o€Dtsas$n, cnt-^i/iT (ill) gstojit 
t o . 4osi:t!LK)7>y&f£mtfftmm 

[oioo] cnig0ij4) *mmmz. nmm3iz&^ 



T, Mi&7imT-$>Z>-y<!r)l,i&0)Mg. : £ 1 p pmiU; 
feCDT*^.. -^©<lfi»Ma«^:TllJgM3<i:|BIliTS 
-5. CCO^Ji^tT-SClitCiO. 1 OC9*£,fl)&g£- 

«. SfflfiKfi^ft : $r4B#^©fe©i: 1 6^0D#i<7)2r) 

CCDltiCjSg^Ttf. Hffifi£S«R#P B 1^4B#r B 1 

[0 10 1] I/— *f-^Sft^OStlsf^X^[5J^ 
S:ffcT*-rc<fcC5. @fflfigfi^4^©^)« (1 1 

i) mmttmwo. 7 3ot, a 1 d EfpittcDiw^ 

1£¥#0. 4SgtcfSTLTi3 0. 7>^Mift^ 
C^«sj5] #g|fig0iJte. *WMWxmjHTZ>mw<Djj 

m^mmi^TUFmvrzma^mm^m^x, tft£ 

«, ?Ks«^«o^-e«^<, — mizntitizmmm 
m^izmmx^^z.tit^o^.xhf^\ 
[0102] 0 7 \z^mmm<D^MT.m(D^w^r. 
zm^xmrni i -tizTt&<Dm<tmmm (m^ar) 
^2oooAof^i;)$it^ zwmtmmmiz, a 
v7,mw^ b ^^.mcomm^m <rz«t> \zmi ens. 

[0 10 3] fLT. ^SKS^M^H^J 1 ilBHS^ 

Mt5 o oA<Dmts\zf$.m-rz>. ^lt. a^gHtm 

[0 104] -5-LT25pp m© ~ -y ^r^^-g-^r Lfzffi 

S^I2 0i2 5 5 OS. 8mm<ni)am 

i \z*kL.jz{tmj}m£mc) 

ioio5] ±.mummwzn szttz^x. it&n. 
fcfttLm&foftt.ifim&\srzmmm*:%z>*iz>. 

-?l>— \f— yt&2 0 0~3 0 OmJ/craJ , *HS6^J 
Tli30 0mJ/cm2 T&St-rSditCJ; 0 . 
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[oioy 'kiz. m&ft.\,tz&%km*rt*--y#\s 

T. M©M«10 44Mt5. £©SMK©SW£lO 
4f4TFT©g1±JI£1?!/*T<5. fit, f^200~ 

1 5 0 0 A, £ CTftt 1 0 0 0 AWgHtSiiifll 1055: 

(0 7 (A) ) '; 

[0 10 7] ±BBMfcj£*ffll l 0 5 <pfPI!C affiled 
c;iTf4. TEOSSrHmtU ii'iife 
iCgffiSg L 5 0~6 0 Ot:. $? £L<H3 0 0~4 5 
0XZX\ RF^^Xl-CVD&T'ftM • *KLfc. TE 
O S ^Jittt 1 : 1-1 : 3, £fc. JETjte 

0. 05~0. 5torr. R F/l 1 ?— fi 1 0 0 — 2 5 
OWiUc. *5HttTEOS«f4tlTty>^X 
<h <h \ZWU£C V D ffife L < \tn& C V D ffile J: o T, 
1^1*3 5 0-6 0 010, »^L<(i4 0 0-5 5 
OlCiLT^bfc. j£JBIf£. 8?i5lt>L<S4^./>©# 
B^.TM 0 0-6 0 0t:T3 0 — 6 0 ft7 -—^Lfz, 

[0 10 8] C©ttlBTKr tf— («[ 

62 4 8 nnm /S;UX*I2 0 n s e c) Si^mifftt 
|tW£&7t£M«-t-5 utT. y'Jn >ffit£ 10 4®^ 
^ a {t€rS&S$-a-Tt)«i:^. #^£HH>fcR T A 

(7fcf y hiJ— v;P7--^) tt. #7 7,*«£in?&-t± 
"Tic. a^O^-^S^MlcJP^-r-SCi^T^. Ld^fe 

[0 10 9] ■?-©&. /¥$ 2 0 0 OA- 1 (im<D7)US 

y-r h«® i o e«»dtr«. 

X^7AfcttX*>>"i7A (Sc) £0. 15-0. 21 

7. i -3 %©sefc©x^i/>yy 3-;^*i:S 

tit. »ai»fl:€:fT5. nsttflitt. &w-j£nmT' 

2 2 0 V*T*fl£fc-k»f. ^©ttffiT 1 Wf|B«»UT» 

£142-5 V/iWIST**. ^©cfc^lcLT. ff£ 
1500-3500 A, «^Ltf. 2 0 0 0 Attllft&ttft: 

ftlO (0 7 (B) ) 

[0 110] F-K>f r «6 (^7X? I* 

— K>^fltt'b^5) tCj^T. «TFT©Att->'j3 

Mtt (W) ^ttA-r^. p-K>mti/Ttt7*7 

7^f> (PH3 ) *ffl^. h*-X»tt, 1-4X10 

[0 111] 07 (C) tC^TctSlCKr Fx 

^->V— U— tf— (gffi2 4 8nm, A^I2 0ns 
ec) £M»LT. lBftt«)«W©*A«:J:t>TiI 



S&tel 5 0-4 0 0mJ/cm2 , $?£b< 
142 0 0-2 5 OmJ/cmZ T&£. Z. o LT, NgJ 
^F-££#) (»)flWU0 8, 1 0 9*Mt^ cn^o 
fRttOS/— hJSRtt2 0 0 — 8 0 0Q/Qi65. 

[0 1 12] ZLOHmz&^T. Is— !f-}££JBU-5ft 
^OlC. 777->a7>^MLTM^l: 10 0 0 
-1 2 0 0t (->ij3> ; EZJ'-0fiS) ST-h#£ 

;k7z-;w (rtp. 7t7 h • U— • /nt 

[0 113] Affile SM*e^ 1 1 OtlT. 

TEOS^tLT, CtlttiiO^XvCVD 
ft. fcL<l4:*V'>£©^JICVD}£&£U*4?i?l±C V 
DttfcJ:oT»fl:a*BlSr»S 3 0 0 0 A^T^o X 
«SSf42 5 0-4 5 CC, 0!lxJ4. 3 5 0t<!:t5. 

*®©¥S*fe£f#3fc#K £©!MtJi*K** 
ttWtWer*. (0 7 (D) ) 

[0 114] -t-LT. JBmf&Rftl 1 0£Xy^>yL 
T. 0 7 (E) {C^T<fc-5«CTFT©7 — VFH> 

>©g2§§ll 12.11 

[0115] ftfHC, tK^^ T- 3 0 0-4 0 0 0 . 
1—2 — JUT. isiJ^XDfcMit&TZT-? 
S. CWcfcSKLT. TFTjWSfltT*. -tl/T. lUKf 

COTFTH V— 7/FK>«*l 0 8/1 0 9t 
^**)lBtfLf%i$ll 14*#UTV^-5. £fcl 15t5*N 
I 0«»W»^f»»tft:S. 

[0 116] *HJfi«©«li!i*»fflLfc«^. S14J1<P 
iCfiF«-r^x-y^r;U©jgSf4. 3X10 18 C m-3g^^ 
•5W4-?-tt£CF©. 1X10 l6 a toms c m~3~ 3 x 1 0 
18 atoms c m-3T?£ ; 5£#x.'&*l&„ 

[0 1 17] *nmM-C't¥Wkl£tlfcT F T14, &lb&ftt 
Nft^T7 5 cm2 /V s kLL©fc©#tf#f,nTl-> 

ag£ttTV>-5<, ^®)S©7N'^ , >'^ ; t)±5%£(rt 

**fi|fflb*:*^l3t4. N^^^JUST'l 0 0 cm2 / 
VsJi(±©fe©*^^^^Ci:^T^2.dt. A*^y+ 

[0118] (^^6) *nmm\t> nmmsoi-v 

^tU^^©«B£t43US^I5i^<[^-lf*^. 
[0 119] ^tLTt4. &it)g7!><N^*)UTl 5 
0cm2 /Vs£l±©Wf^nt. Cltlt4^1SiS 
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^rtHZEnKtefr-ofz. Z\(DMmiZW6ftX\Z?3.^tf. 
(Ill) EffiJttSrfe-Sg^WLT ^-5.^*6, rM7 

[oi2o] (mmm?) *mmM\zt>^x\z> mmm 

2 IZtkT «t 5 Kx y/l/£SiRW«CigA U ^-©g&#^ 

Sfc. #SIS*M<Ol)|$40 0Att5 
CifcioT, «H9t*K: (1 1 1) BE[6]14<Z>|g|£f#3 

[0 12 1] 0 8}C*^)66^jWf^i5!XS?r^-r, £-T. 
a«2 0l£8fc#U TEOS (f h7-I^y--> 

ns2oo o A<Dmitmm<DTw.m2 o 2 

-5. ^LX. y^X^CVDmz^-DX. WS3 0 0- 

1 5 0 0 a, *nmmxi*4 0 0 Aciit (id 
s«s^M2 0 3 <&^-r^. wzmwiMizmz 500 
~2 0 0 oA.--iw.iii 0 0 0 A<Dmt&mm2 ost 

^7X7CVDffi(;ioTliiclt5. -eux. Bleu* 
Lfc««2 0 6 5Mt5„ 

[0 12 2] ^-LT*16«2fc^Lfc^ffik:«kO«aft 
£l»fiT ZMi&Ttmx- $> Z> - y+r)\s7tm ^ 

X -y -7MKZ)ilg« 1 OOp pmTS5. ^©(fi. fiMfflft 

uoint mmm 5 sfciiasstsi 6 tcsL^^ffifCck 

[0 12 3] ZIW^. gf#i^TT-5 0 0~6 2 0 
■C, W^.«5 5 0C, 8B#ffa<7>Jrag*7X-)l/£?T^. S 
IS2 0 SV&Mkit&ft?. SSIHtWu x-y^DI/i^ 
mtf&MLfzm®.2 0 6*-W58jfttLT, XEPT^sn 
* <fc 3 lCfflgfc»LT¥fT3*^»Ciar«|«ftjJ«Jtff r 
3. 0t:i5ViT«®«2 0 4\Z-y>r)V1)mmm\?£tl 

^©2 O 3T^?n5«^O^ a tt, 2 
5tfmggT^5. (08 (A) ) 

[0124] ±Mm&wm\z.&z>&&{tiM<nmzz % 
\zv-*f-K<D$kmz&«)Tmwk2 o 3o^ B tt^iftfi 

ft^K 205 ^^-a-rtc i^— y-gakitzmrrzit) 

3 5 0mJ/cm2 XtgihitZfT o fc. 

[0 12 5] ^tC. &{fc&9it|g|2 0 5^^-T^. :® 

m*$.2 o 6<Dm.wizMf$.ntiz>mtmbmmizmik 



?Z>o fLT, gl!2 0 4^-r>yf. H7-f 
l';f>^LT, S«©Stt)i^2 0 8$^fi£T-5. 
d©l&> 18 (A) X2 0 6X^:2 ntzmmt. -yT 

)i*mm&Aistifz$mx&K). -yfjummBuzw 
tE-rzmt&x&z>o &fz. t>. ^tto 

-y / r)WMmz?f&-?2>z.izf)mm-znT^z>o z. 
n*><Dm.t&xte. *<D*m<»®.mzvtMti,x-v'r)i<D 
mm.im^z\£.i!fiww\;X^z>. i^bx, *nmm 

td^Tte. SttJB 2 0 8 tC&I^T. Ctie»©X-y^r;U 
Lit. 

[0126] ^-ot, i o oi$.m%<D7^mm.^ts 1 o 

SU±. 5 0 0-6 0 CCO. ft*6<J(C«5 5 OrcDUffl 
15.*\Z&^T. lB#P B TOB-r-5-ilCJ;oT. gttB 

OiXfit) 2 0 8CO*®^ftS-&. '«MfcJ£*JR2 0 9 
£J£f£ir5. IMfcJ£*BI©ffSttl 0 OOAin. Jft 

m<t\z*^xm<tmmm2 o 9*»«Lfc©-6. 

7 >^E-THH^ ( 1 MJE. 10 0%) . 4 0 0 "C 
{C^J#$-tt-5„ fit. ^©«STS«iC*tLT. i&ft 
0. 6~4(im, #J;U£. 0. 8 — 1. 4Mm^tf— 9 
Zh^>mftft£3 0-1 8 Og-HtJU 2 0 

9lC*fLTg{t$aS£MT. fciSCLOlK. gffllKK: 0 . 
l~10%©HClSlAltfci^ (H8 (B) ) 
[0 12 7] m^m^X. xny?')>7m\Z<i:-oX. 
JP£ 3 0 0 0-8 0 0 0 A. m?Ll£6 0 0 0 A(D7)]/S. 
-<OK (0. 0 1-0. 2 %CDX7J>v ? ^7A*^0) £ 

T. y-f h«ffi2 1 OSMt*. (0 8 (C) ) 

[0 12 8] £<=>lC. CWTJl/Sx^ACDHMW^ffi^: 
HMBK<tUT. S®tCSf{t#)®2 1 l^BfiTTS. 

— ;n*F««t«Tff'5. f#e.n^s?ft;#iB2 1 icd/p$«2 
oooAt^^. ^«ci5, ZL<DWtlt<&2 i ltt, ^ro-f^- 

±fBI^@i!{tlS-C^«6a::<i:diT-^^„ (HI 8 
(D) ) 

[0 12 9] ^(C. -f *>K— K>^« (77X7h- 
t!>^Tfcct^) K«fcoT. (y-x/K 

■Zif-i h«@2 l otto»H«)ifl:i2 1 
tut. S£I^Mi:N#ta^W4t5^i 

^ > (PH 3 ) SrfflU. JD8[«EE*'6 0-9 0 k V. W 
xtf80kVtn. K-Xft«l x 1 0'S~8X 1 0 
15cm-2. ^JA«. 4 x l 0 15 C m-2tT^). ^OtS 
^. NS©^MftM«2 12i21 3£^firr£C<i:7)t 

5^7t7h«Ilt h«S(Ci£«JE (N^ 
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ww-r £ t f t iz&^xit&ftummzmzfc.Mzmm 
m.mzwm2titcmffitfktfte^& o\zv—# mm&& 

[0 13 0] tf-7t©^l*{CctoTT^- 
^<£ff5. if— ft£LXtt. KrFX+->-7U-if 
— (Sfi2 48nm, /WX«2 0nsec) 

ffiOI/— tf-T*oTfe±^. U— tf — ftCQRSSt^ 
i*;^-^ 1 200~400mJ/cm2 . 
MtHi 2 5 0mJ/cm2 tU — *M?r K^i* 2 ~ 1 0 
•>ayh> mX\i 2 -> a h Rift Lfc. d © If — ft 
CDHg|tB$lra«^ 2 0 0-4 5 CCgSlCjjP^T^^t 
ICioX, ^S^ti^-artfeTfeJ;^. (08 (E) ) 

[0 13 1] m^X. 156 0 0 0A©^tS^M2 1 
4 £Bfffl*fc&l^ <h U T y y X^r C V D ffitc J; o X0fix"T 
-5. *e>:n-^ >^ffilc£oXSf3JJ&#U 

1*5 KM 2 1 5£ff?fixU 3iiB£¥S{fc-f£. 

[0 13 2] -€-LT, VIR!J6fMfe2 14.21 5tcn> 
h*-;U£J£fixLX. #J;U;£. gft?^ 

>tT;i'Sn'^AC0^)lMiCJ:oTTFT©lt@ • SHM 
2 17. 2 1 8£®JiR-r-5. «SHC. lSU±©7k*#ffl 
It3 5 0t. 3 0ft<DT—— fr&fr^. TFTSft 
£7*xf:/-7HJ^X©ffl^lH]S&£^/«-r£. (0 8 

(F) ) 

[0133] *^MWT'ftm.vrzT f r\m&mm&m 

5 3 COT. T^^-r 7V h U vi7X^©^ 
f MI:l»»SNf t*;i--C2 5 0 cm2 /VsK± 

tkgaLx^-st^&^ns. 

[0134] CUM^J 8 ] ^HjSSWS. liJgPJ 7 <7>*St/£ 
fiO^ffi £ O C D l/^fc^ C %M U t> © -5 . 

hj-^. 5ooAoitt am) <D#gkK&mm2o 3o> 
mzmtfcfwzf&mi'fcmz 500-2000 a. «*.-« 
1 0 0 oA<DWtitmmm2 0 5£«r&u -echoic 

OCD Type-2 ©/>H— Si -5 
9 00 0-SG5:lU, ZO^iZ-y 'rM^Chm Sr^^T 
Sttfcft*l«ILfc. JixlBIICftji^Xli. 

SrExBtLfc. ^©^8 0t:K.tfl 5 OtO^'J^- ^£ 
firl\ ^T2 5 O'CCO^iT^ffofc. CW^riTO 

n&m*iz&mvTi.$.of£tt>Q.&tf&m-c&2>. s 

fc. Tl/MCcfcoX^L&^K^&ftBItt;!©* 



——>if'&<DX.y?>tf\t, OCD<DX.y^>7*U—h 

LV». £tT©IgttsteK« 7 tB«|SI«T»5ft*#» 
»5ftfcTFT<B#tttt^«7©4fc£»£ra« 
X£ofc. ^e»nfcTFT©y— hgP^SrlblfliU.- 

5. HK (2 0 0) Kffl£fc^T^££<ha<gSI;£ft 

[0 13 5] ^MWi. #7X*«-ttC 

Stlfctt fttt&*tt*JB P 5 1 +■ ^)HT F T 
(PTFTtV^) iNft^STFT (NTFTt 
^3) i$:fflffiS(cm*-^ti:fclHl^€:^fiXT^^J-C* 

S« (n-->^7 0 5 9) 3 0 1 -Lt-X/t-y^'J >y 

ffiicj;oTj?5 2 o o o AomitJzmoTitimz 02^ 
»BR-r*. z>g\z*?)wx2i£tiitwt{tmmm%fizj: 

■3Tl&1#.2nfz^X? 3 0 3^iatt^>. ^C9VXi7 3 0 
3 tt» 3 0 0 CDM^TX >) y btf.\zTmm 3 0 2 JSM 
gp-fe. 010 (A) ©^^±®75^m^t. X 
'J h^tcTifiJ^ 3 0 2 teHMLTiS 0 . ffiSBU^ttV 

[0136] JLievx? 3 0 3 £t§:tf fc^, y ? U 
>y^lCJ;oT, JP5 5-2 0 0A. «Atf2 0A©S 
fc-y*)m (fk^xCN i S i x . 0. 4^x^2. 
5, ^JA«. x = 2. 0) ?r3 0 0©ffi^lcM^fi<JlrfiK 
BITS. 

[0 13 7] O^'tC. /7X-VCVDftl;J;oT, iP5 
500-1500 A. WX\Z 1 0 0 0 A©K14 ( I ^!) 

<D#fkn&mm3 0 4&f$.mrz. fit, cti^*s 

Stc#H»T (JfSKIi Tk^O^-JE^O. L~.l« 
ffi) . 5 5 013. (^»BE) . 5 

5 01C. T4R#P B 17r:- J »H,T^Yt$-U:-5. CWfS. 

^ft-'y^Mi^s^Mtc^si^nfes 0 oommzn 

^T«, SS3 0 1 lc*f LTM^1r1(C#SK^JK3 

0 4©tt*Mbwe::*. fit. ffi«c3 0 0^cDM«t 

Ttt. ^3 0 5T'itJ:5i:. ««3 0 0A^«l*ifi| 

[0 13 8] ±ElgOJSS, # B W£iiillil3 0 4^ 

l£. X/Vy;5' U>^ffif-«toXJ9$ 1 0 0 OAjDBMtJi 
^®|3 0 6 2:-irW hlfi^Bli UXfixSITS. ^yi"J 
>^ic«, h«i:LXgE{tSig$rfflVV X/t-v^ 

•J >y^©S«S*tt2 0 0-4 0 0"C. Mollis 5 0 
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>/m.m=p-~o. 5. m*.vio. iuTt-rz. -eL 

T. %¥ffiftm&ffti1'\ TFT©JS14JfffIt££5g;£t" 
£©&. ^*)I/^J£M«£&S^#{Z3 0 5T;k 
f»ft«fiOi!ciB»i9qJS L&l^ J: 5 fc-f-S £ i: tefig 

<DMm*g:tff2.^£. o \z.-$Z> Z.£W%Z> 0 
[0 13 9] Sitter. X/l-y^U >^ffi(;J:oT, 

i*6 0 0 0~8 0 0 OA. Mx.tt6 0 0 0 A©7",M/$ 

-OA (0. l~2%©->'J:n>£^tf) 
[0 14 0] LT, 7;RrOAI^-r>^L 

T. y-f h«!3 0 7, 3 0 9^«n. C 

rt:#>JI3 0 8, 3 1 O^ti. dWKiS&ftte. S 

eiEd* i ~ 5 %^^nfzx.^-u>i/u zi—jimmtp-cff 

ofc„ 'A*>tlfzfflt®im3 0 8.3 1 0 0)9 £1*2 0 0 
0 AX$>-?fc„ Z(Dm<t%0 3 0 8 £ 3 1 0 

©fi $ *±eHMiifcfl::cgT8t«& 3 z. £ # .5 . 

[0 1 4 1] -f^>KaA(Ccfc^T. SttBfflWS 

^T. bW.® 3 0 7 <h-e©JiB©^{t:Ji 3 0 8. y 
-f MS3 0 9 i^-©J^H©gtft)13 1 0£vx^£L 
T^M#) (^*J«k^*r>^) K— tf>y* 

7.<hL-T. 7*X7^> (PH 3 ) ;f3J:tfi?#5>> (B 
2 H 6 ) ffr#©i§£te. }JDii«JSE£6 0~9 0 

kV. ^^.«8 0kV, »#©W^tt, 4 0~80k 
V. 0lJx.«6 5 k Vtf5. h*-X»«l X 1 0 15-8 
X 1 0l5 cm -2 % M2X10 15 c m-2. 

X 1 O'Si-r^. h*-tr>y{r|RLTW. -7j© 
M«E?:7*H/v ! 7hTl3utl:J;oT. -^n^-'tl© 

ti«314t316. PS0^^3 11t3 1 
37WBM££n. Pft^STFT (PTFT) Offitt 
iNft^STFT (NTFT) £©«ii|££fl2firf -5 

[0 14 2] ^©fg. \s— tf-yt<DmmiZj:-DT7-- 
frfto. U— tf — Jt£_ l/Ttt. K r Fl+y7l/-if- 
(SEfi2 4 8nm. /^7^20nsec) 

frtt, i^^-S5S7jt2 0 0~4 0 OmJ/cm2 . 
«i|^tf2 5 0mJ/cm2 tt. — ^m«*o#2~10 

©!S*tp#i;:x«£ 2 o o~4 5 ox:mm\ztom?z>z.£ 

©U— tf-3t©S8i*fc«toT. SlSaft^^lCiifir 



1 li313. SSJCttN^-^-r-S^ttft^K-^* 
tifc^»E4ft««3 14t31 6te. 8il:fitt<t$t4 

[0143] d©x@«. mnm 2 U m) 
k£Z7>77--)i\z<i:<bifmT'h^\ mnmim 
m^it^^ti-pTK .100 omsjL±.<Dm7-—Mz 

Siiss (caputs c £7j<& < . *«:ja«fnH©»aTrtr 

©T. *7'^*«0«***WJBt&sigifcijnxtt« 
il^ST* ^> i: -5. 
[0 14 4] «^T. H$6 0 0 0 A©S!fka^3 1 
8 SJUHMg** tLT77X7CVDffit:io XMfS. 

u z\tuzzi>-5>>7 b*-)v$:Kf$.i,T, &mum. W 

T©«@ • 317. 320. 319 SrJt^-T^. g 
f^tC. l*J£©7fC5Sf|?ffl«T3 5 CC. 3 0^07-- 

Lfc„ (H10 (D) ) 

[0 1 4 5] ±s5lC*-TlHigStt. PTFTiNTFTt 

{- mwtc cmos «®t * nfi. .hem t> 

^T. 2-?©TFT£[5P5H;:fE9. ^^T'^mt^ ZL <t 
fr«tO. »5ibfcTFTS-2-S)|^B#lc:f^SiT-5C<i:t>Bl 

[0 14 6] @1HC. 010 (D) J±I^6Ifc«lI* 
^•T. HlliC*5tt^^«HlO©^tc*fJST^. 011 

©TFT©8bf^B#(C:*5^T. +t'J7liV-VKH 

[0147] *^jg«fijici3^T«. n i ^mx-t^yjm 

£ LT. #SKa^M 3 0 4 T©Ti£M 3 0 2 ±{CSS? 

6<){cn i &mm m»t)xm^(D-T:\ ititagtsc 

i&fTt>T73^5:^ffl UAc^i. 3 0 4 £^fi5c 

7-M^>5uffl^S«StR3 0 4<fi:IjR«i:aA 
©SS*f!lP-r^>^<i:^T^Si:U^#®^Wr^. £ 
VfflS^ C V D ffi tC ct -5 7j ffiT fe ck H . 
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